Misinformation often continues to influence people's memory and inferential reasoning after it has been retracted; this is known as the continued influence effect (CIE).
found that while corrections of vaccine-related misperceptions reduced those misperceptions, they ironically also reduced the willingness to vaccinate in vaccine-skeptical parents. The present paper seeks to clarify under what conditions worldview affects the processing of misinformation corrections, and whether such worldview effects occur on both ends of the political left/right spectrum, or predominantly on the right.
The ineffectiveness of worldview-incongruent retractions is in line with general tendencies to seek out, favorably evaluate, and preferentially remember information that is congruent with one's attitudes and beliefs, while being distrustful of evidence that runs counter to one's attitudes and beliefs (i.e., motivated reasoning, cf. Bartels, 2002; Edwards & Smith, 1996; W. Hart et al., 2009; Kruglanski & Webster, 1996; Kunda, 1990; Lord, Ross, & Lepper, 1979; Redlawsk, 2002; Sharot, Korn, & Dolan, 2011; Taber & Lodge, 2006; Zollo et al., 2017) . To use climate change as a topical example: Lorenzoni and Hulme (2009) found that prior beliefs about climate change determined people's evaluations of information regarding anthropogenic global warming. Lewandowsky and colleagues showed that attitudes regarding the free market predicted the rejection of climate science (Lewandowsky, Gignac, & Oberauer, 2013) and that, in US participants, information on the scientific consensus on climate change reduced acceptance of climate change in strong supporters of the free market (Cook & Lewandowsky, 2016) . P. S. Hart and Nisbet (2011) observed that information regarding the health effects of climate change led Democrats to increase their support for mitigation policies, while ironically reducing support in Republicans. Likewise, Zhou (2016) found that despite various framing manipulations designed to make climate-change action more palatable to Republicans (e.g., presenting climate change as a threat to national security or economic development), arguments in favor of mitigation were consistently ineffective or backfired in Republican participants.
Thus, taken together, there seems to be good evidence that attitudes can influence the processing of evidence in general, and misinformation retractions in particular. However, beliefs are not always tainted by attitudes or partisanship (e.g., Blais et al., 2010; Gerber & Green, 1999) . It seems sometimes attitudes only affect fact interpretations as opposed to beliefs (Gaines, Kuklinski, Quirk, Peyton, & Verkuilen, 2007) , and that with sufficient accuracy motivation or focus on the explanatory power of arguments, attitude effects on reasoning are small, even in the climate domain (W. Hart et al., 2009; D. Johnson, 2017; Prior, Sood, & Khanna, 2015; Ranney & Clark, 2016) .
Regarding the processing of corrections more specifically, some recent studies have also failed to find support for worldview effects: Garrett, Nisbet, and Lynch (2013) reported that a misconception that a local imam was a terrorist sympathizer was reduced by rebuttals irrespective of participants' ideology or relevant attitudes. Weeks (2015) found that emotions can affect susceptibility to attitude-congruent political misinformation, but that corrections effected belief updating independent of partisanship. Likewise, Nyhan and Reifler (2015) found that fact-checking improved political knowledge with only a non-significant impact of partisanship (note that factual affirmations and myth debunkings were not separately reported). Similarly, Swire, Berinsky, Lewandowsky, and Ecker (2017) found that corrections of misleading statements made by Donald Trump on the presidential campaign trail led to belief updating even in Trump supporters-although those belief changes did not translate into changes in affection or voting intentions. In a recent study correcting a wide variety of real-world statements, T. Wood and Porter (2018) found no evidence of a worldview backfire effect across five experiments. One potential issue with this study is that many of the presented statements were not technically false, and were thus not directly addressed by the associated corrections (e.g., the fact that in the U.S. "the number of gun homicides has fallen since the mid 1990s" does not technically make Hillary Clinton's statement that there is an "epidemic of gun violence" incorrect). Therefore, the experimental design was arguably not ideally suited to detect worldview backfire effects. That being said, the authors also failed to elicit a worldview backfire effect when using some of the exact materials that did elicit worldview backfire in the study by Nyhan and Reifler (2010) .
In a traditional CIE paradigm, Ecker, Lewandowsky, and Apai (2011) presented participants with a fictitious plane crash scenario and attributed the cause to a terrorist bomb.
Later on, in one condition the cause was retracted and a faulty fuel tank was stated as the cause of the crash; in another condition there was no retraction. A post-hoc analysis showed that people with higher islamophobia scores referred to terrorism as the cause of the crash more often than participants who scored lower in islamophobia, but this was true both in the retraction and the no-retraction condition, and thus the retraction was equally effective in both groups of participants. Ecker, Lewandowsky, Fenton, and Martin (2014) replicated this pattern in an investigation into the effects of racial attitudes on the processing of race-related misinformation. They presented participants who scored high versus low on a racial prejudice scale with a fictional robbery report. In this report, one of the protagonists-either the culprit or a hero preventing the robbery-was initially introduced as an Aboriginal person, and this was or was not retracted later on (i.e., it was or was not stated that police no longer believed the culprit/hero was an Aboriginal person). Results showed that participants' racial attitudes determined how much they used race-related information in their inferential reasoning overall, but that attitude did not influence the effectiveness of the retraction (i.e., there was a main effect of racial prejudice but no interaction with retraction condition). In other words, both high and low-prejudice groups were able to discount race-related misinformation to a similar extent after a retraction.
It is unclear why there is a discrepancy between the work conducted in particular by Nyhan and colleagues (Nyhan & Reifler, 2010; Nyhan et al., 2013 and the findings of Ecker, Lewandowsky, Fenton, et al. (2014) . One proposal that Ecker et al. made is that the centrality of the misinformation to the attitude might be an important factor. Specifically, they argued that a retraction of an attitude-congruent one-off event might be easily accommodated with a person's worldview because it may not require attitude change. For example, a racially-prejudiced person could easily accept that a particular robbery was not committed by an Aboriginal person, but could continue to believe that most robberies are committed by Aboriginal people, or that most Aboriginal people are criminals. This suggestion is in-line with the findings of Blais et al. (2010) , who found no effects of partisanship on specific beliefs such as whether or not a particular politician knew about a particular scandal before taking office, and Garrett et al. (2013) , who found no effect of ideology in a study where the retracted misinformation regarded a specific imam and whether or not they were a terrorism sympathizer. Support for this view comes from the stereotype subtyping literature (e.g., Kunda & Oleson, 1995; Richards & Hewstone, 2001) . Subtyping occurs during exemplar classification when people accommodate an exemplar (e.g., an object or individual) that violates their stereotype by viewing it as an exception and placing it in a separate distinct subcategory of their stereotype. For example, a racially-prejudiced person could maintain their belief that Aboriginal people are generally cowardly by placing a brave Aboriginal preventing a robbery into a newly created stereotype subcategory of "fearless, valiant Aboriginals" (see Haslam & Loughnan, 2012; Pedersen, Beven, Walker, & Griffiths, 2004) .
By contrast, accepting a retraction of attitude-congruent misinformation that is more general is more likely to require attitude change: misinformation that is general is more likely to be relevant to the associated attitude, and no subtyping will be possible. For instance, having received and accepted misinformation that Aboriginal people are generally more likely to commit robberies than Caucasians, a racially-prejudiced person might be unwilling to accept a retraction of that misinformation because this would necessitate a certain amount of attitude change.
Thus, in a first experiment, we tested the hypothesis put forward by Ecker, Lewandowsky, Fenton, et al. (2014) that attitude effects on the processing of retractions may arise only with generic assertions and not specific one-off episodic events. As prior research found ineffective retractions mainly when correcting politically conservative misinformation (e.g., Nyhan & Reifler, 2010) , Experiment 1 used scenarios involving misconduct of leftleaning politicians, and we tested pre-screened participants supporting either a left-leaning or a right-leaning party. To foreshadow, the results confirmed our hypothesis-partisan attitudes affected the processing of a retraction when the misinformation was of a general nature but not when it related to a specific episodic event. However, because Experiment 1 used misinformation that was congruent with a conservative partisan attitude, it only allowed us to test for motivated rejection of a retraction in participants supporting the conservative party.
Thus, in a second experiment, we explored whether effects of partisanship on corrections of political misconceptions are stronger on the political right than the political left.
This was motivated by the fact that while previous studies reported evidence for motivated reasoning and backfire effects predominantly in conservative participants, oftenas in Experiment 1 of the present study-these studies only used corrections that opposed conservative attitudes (e.g., P. S. Hart & Nisbet, 2011; Nyhan et al., 2013; Lewandowsky et al., 2005; Prasad et al., 2009; Swire et al., 2017; Zhou 2016) . Thus, no strong conclusions can be drawn from this research that conservatives are more susceptible to attitudinal bias in the processing of misinformation corrections. Hitherto, only few studies have actively sought evidence for attitude/backfire effects in left-leaning participants. For example, Nyhan and Reifler (2010) included correction of a real-world misconception they assumed to be more widely held by Democrats, namely that then President G. W. Bush had banned stem cell research. They indeed found that the correction of that misperception worked in Republicans but was ineffective in Democrats (without, however, backfiring) . This suggests that attitude effects may indeed be symmetrical in the sense that people will dismiss corrective evidence if it threatens their political worldview, regardless of their political persuasion. The question of whether the effects of partisan attitudes on correction processing should be expected to be symmetrical or to occur predominantly on the right will be discussed in more detail in the Introduction of Experiment 2.
Experiment 1
Experiment 1 tested the hypothesis that worldviews affect retraction processing when the misinformation is a general assertion but not when it relates to a specific singular episodic event. Given that partisanship and political worldviews are commonly studied and people tend to display bias in evaluating political evidence (e.g., Edwards & Smith, 1996; Lord et al., 1979; Taber & Lodge, 2006) , and in particular in processing of corrections of political misinformation (Nyhan & Reifler, 2010; Prasad et al., 2009) , Experiment 1 used (fictional) political scenarios and tested participants scoring on the extreme ends of a bipolar political party-preference scale (the study was conducted in Australia, where the two major political parties are the left-leaning Labor party and the right-leaning Liberal party). Of course, party affiliation-the grouping variable in the present study-is not equivalent to political or ideological worldview, despite the strong relationship that exists between the two (e.g., Fielding, Head, Laffan, Western, & Hoegh-Guldberg, 2012). We thus acknowledge that effects of partisan attitudes in the present study can serve merely as a proxy to worldview effects in a more general sense.
The scenarios contained a critical piece of information that was subsequently retracted or not retracted, depending on condition. The critical information either related to a singular event (a Labor politician embezzling public funds) or a general assertion (Labor politicians being more likely to embezzle in general). Misinformation scenarios congruent with a conservative partisan attitude were chosen as previous studies have found attitude effects mainly in conservatives (e.g., Nyhan & Reifler, 2010; Prasad et al., 2009 ). Following precedent (e.g., Ecker, Lewandowsky, Fenton, et al., 2014) , the test involved an open-ended questionnaire; this contained fact-recall questions-serving mainly to ensure adequate encoding of materials-as well as inferential reasoning questions designed to measure participants' belief in the critical information.
Method
Experiment 1 used a 2  2  2 between-subjects design with factors political party preference (Labor, Liberal), scenario (singular, general), and retraction condition (noretraction, retraction). The main dependent variable was the mean number of references to the critical information participants made in response to the questionnaire (following ample precedent, e.g., Ecker et al., 2015 Ecker et al., , 2017 Johnson & Seifert, 1994) . The statistical hypothesis was that the number of references would show a significant interaction of party preference and retraction in the general but not the singular scenario condition. It follows that we also expected an interaction of scenario and retraction condition in Liberal but not Labor supporters. If a worldview backfire effect was to occur, we hypothesized it would be observed in Liberal supporters in the general-scenario condition.
Participants. Approximately 2,000 first-year undergraduate students were prescreened with a party-preference scale (see below for details on the scale). Participants were pseudo-randomly assigned to one of the four experimental conditions. All participants provided informed consent and received course credit.
Materials.
Party-preference scale. The party-preference scale was a modified version of Mehrabian's (1996) conservatism-liberalism scale, using Labor and Liberal terms (see Appendix). It comprised five statements rated on 5-point Likert scales ranging from strongly disagree (0) to strongly agree (4). Higher scores indicated a stronger inclination towards the Labor Party. A representative statement is "I am politically more in line with the Labor party than the Liberal party."
Scenarios.
Two fictitious scenarios, one involving a singular event and one involving a general assertion, were constructed (see Online Supplement). The singular scenario involved a specific Labor politician suspected of embezzlement. The general scenario regarded a study claiming that Labor politicians were in general three times more likely to be involved in embezzlement than Liberal politicians. Each scenario consisted of a series of 10 messages. Across both scenarios, the critical piece of information was given in message 4, and was either retracted or not retracted in message 9. Specifically, in the singular scenario, message 4 stated that "It was announced today that Labor MP Tom Bradley, member for Newtown, is the politician who misappropriated the funds." In the retraction condition, message 9 then stated that "Later today, a spokesperson for the prosecution, Dr Simon Cameron, clarified on ABC radio that the case had been misrepresented and that Labor MP Tom Bradley was not, in fact, suspected of having misappropriated the public funds." In the general scenario, message 4 stated that "The study found that Labor politicians over the last three decades were more than three times as likely to misappropriate public funds compared to Liberals." In the retraction condition, message 9 then stated "Later today, the lead author of the study, Dr Simon Cameron, clarified on ABC radio that the study results had been misrepresented and that Labor politicians were not, in fact, more likely than Liberals to misappropriate public funds." In the no-retraction condition, message 9 of both scenarios just provided neutral, arbitrary information.
Test questionnaire. The test questionnaire consisted of 10 inference questions, 10 fact-recall questions, and 2 retraction-awareness questions (see Online Supplement).
Questions across the two scenarios were kept as similar as possible but differed somewhat because of the differences inherent in the scenarios. Nine of the inference questions were open-ended questions designed to elicit responses relating to the critical information. For example, the inference question "What would be a good headline for a report about the events/study?" could be answered by referring to the critical information (e.g., "Fraud in Labor party") or it could be answered without referring to the critical information (e.g., "Taxpayers exploited"). The final inference question was a 0-10 rating scale measuring belief in the critical information more directly (e.g., "Do you think MP Bradley is guilty?").
The open-ended fact-recall questions assessed participants' recollection of factual details (e.g., "What was the total amount of embezzled public funds reported?") and were included to ensure sufficient encoding of the materials. Finally, the retraction-awareness questions examined encoding of and memory for a potential retraction (e.g., "Was any of the information in the story subsequently corrected or altered? And if so, what was it?"). This was to ensure that any reliance on retracted misinformation is not simply a result of not encoding the retraction in the first place.
Analyses were concerned with condition differences in (i) the accuracy of recall, (ii) memory for the retraction, and, most importantly, (iii) the number of references to the critical information in response to the inference questions.
Procedure. Participants were tested individually; the experimenter was not aware of any participant's group (i.e., their party-preference score). Participants first read the fictitious political article as a series of messages on a computer screen via a Microsoft PowerPoint presentation. Each message was shown separately and displayed for a set amount of time (message display time was set at 400 ms per word, following Rayner & Clifton, 2009 ).
Participants were informed that there would be a questionnaire relating to the article. The test questionnaire was given after an unrelated 10-minute distractor task, and participants were instructed to respond to all questions in the order they were presented. Lastly, participants were debriefed on the objectives of the study and the condition they had been assigned to.
The entire experiment took approximately 30 minutes. Coding of test questionnaire. Open-ended questionnaires were scored using a standardized guide by a scorer blind to experimental conditions. Responses to fact-recall questions were given a score of 0 or 1, with .5 awarded for partially correct responses; scores were summed and the maximum total fact-recall score was thus 10. Responses to retractionawareness questions were given a score of 0 or 1; the maximum retraction-awareness score was thus 2. Responses to open-ended inference questions were given a score of 0 or 1. Any uncontroverted mention of the Labor politician(s) embezzling funds, or any other statement that clearly related to the Labor politician(s)' actions and reflected the belief that they had embezzled funds was given an inference score of 1. Controverted mentions such as "Labor politicians were initially under suspicion but this was later corrected" were given a score of 0. The response to the direct 0-10 rating-scale question was transformed onto a 0-1 scale.
Results

Party
Scores were summed and thus the maximum inference score was 10. To assess inter-rater agreement, a second scorer scored five questionnaires from each condition; a high inter-rater reliability was found (r > .95 for inference, fact-recall, and retraction-awareness questions, respectively).
Fact recall. Mean fact-recall accuracy rates across conditions ranged from 3.55 to 5.16 (out of a maximum of 10). A 2 (party preference: Labor, Liberal) × 2 (scenario: singular, general) × 2 (retraction condition: no-retraction, retraction) factorial ANOVA on fact-recall scores revealed only a main effect of scenario, F(1,154) = 5.43, MSE = 4.12, p = .02, ηp 2 = .03, indicating slightly better recall of the general scenario. All other effects were nonsignificant, Fs < 2.11, ps > .14.
Retraction awareness. Retraction-awareness scores were analyzed only for the retraction conditions. Mean scores ranged from 0.79 to 1.29 (out of a maximum of 2) across conditions. Mirroring the fact-recall analysis, a 2 (party preference: Labor, Liberal) × 2 (scenario: singular, general) ANOVA revealed only a main effect of scenario, F(1,78) = 6.32, MSE = 0.49, p = .01, ηp 2 = .07, indicating slightly better retraction awareness in the general scenario. All other effects were non-significant, Fs < 1.
Reliance on critical (mis)information. Mean inference scores across conditions are presented in Figure 1 . A 2 (party preference: Labor, Liberal) × 2 (scenario: singular, general) × 2 (retraction condition: no-retraction, retraction) factorial ANOVA found significant main effects of party preference, F(1,154) = 11.12, MSE = 4.79, p = .001, ηp 2 = .07, scenario, F(1,154) = 34.34, p < .001, ηp 2 = .18, and retraction condition, F(1,154) = 10.70, p = .001, ηp 2 = .06, as well as a significant interaction of party preference and retraction condition, F(1,154) = 12.67, p < .001, ηp 2 = .08, and a marginal interaction of scenario and retraction condition, F(1,154) = 3.10, p = .08, ηp 2 = .02. 1
Planned interaction contrasts were used to directly test our hypothesis of a significant party preference by retraction condition interaction in the general but not the singular scenario. In the general scenario, the interaction was significant, F(1,154) = 11.51, p < .001.
In the singular scenario, it was not, F(1,154) = 2.66, p = .11. Likewise, planned interaction contrasts were run to directly test our hypothesis of a significant scenario by retraction condition interaction in Liberal but not Labor supporters. In Liberal supporters, the interaction was significant, F(1,154) = 4.65, p = .03; in Labor supporters, it was not, F < 1.
The apparent backfire effect in Liberal supporters in the general scenario condition was not significant, F(1,154) = 2.79, p = .10 (the retraction effect in Liberal supporters in the singular scenario was also non-significant, F(1,154) = 1.90, p = .17, while the retraction effects in Labor supporters were both significant, Fs > 9.67, ps ≤ .002). 2
Discussion
At first glance, the main effects found in Experiment 1 confirm previous findings.
Retractions were generally effective in reducing (but not eliminating) the number of references made to the critical misinformation, in line with much previous research (e.g., Ecker et al., 2011; Thorson, 2016; Wilkes & Leatherbarrow, 1988) . Moreover, in line with Ecker, Lewandowsky, Fenton, et al. (2014) , partisan attitudes had a general impact on the number of references made to the critical information: Liberal supporters tended to refer more often to the Labor misconduct than Labor supporters. This is also consistent with the motivated reasoning literature (e.g., Kunda, 1990) . However, as can be seen in Figure 1 , retractions were generally more effective in Labor supporters, and partisan attitudes selectively affected inference scores in the retraction conditions. Thus, regarding the influence of partisan attitudes on retraction processing, Experiment 1 largely confirmed our hypotheses. The outcome of the singular scenario condition mirrors the findings of Ecker, Lewandowsky, Fenton, et al. (2014) and Garrett et al. (2013) : with a singular episodic event, partisan attitudes did not have a strong impact on the processing of a retraction. This provides corroborative evidence for the notion that retraction processing is not much influenced by attitudes if accepting the retraction does not require attitudinal change. It seems plausible that the ensuing conflict between attitude maintenance and belief updating is achieved at least partially through stereotype subtyping (Kunda & Oleson, 1995; Richards & Hewstone, 2001) . Liberal participants could have maintained a negative view of Labor politicians by placing the Labor politician who was cleared of any wrongdoing into an isolated subcategory of "virtuous Labor politician" that differentiates that individual from the representation of the "typical" Labor politician.
By contrast, partisan attitudes strongly influenced the effectiveness of a misinformation retraction when the misinformation was of a general nature and thus more directly attitude-relevant. In this case, if the misinformation was attitude-incongruent, the retraction was clearly effective, and if the misinformation was attitude-congruent, the retraction was clearly ineffective (and backfired in participants with reasonable memory for the report). This pattern is broadly consistent with previous work by Nyhan and colleagues (Nyhan & Reifler, 2010; Nyhan et al., 2013 ; also see Lewandowsky et al., 2005; Prasad et al., 2009) . Thus, results supported our hypothesis that retractions are ineffective if they require attitude change (we acknowledge that the proposed underlying mechanism must necessarily remain somewhat speculative because we did not directly measure attitude change).
As the misinformation used in this experiment revolved around misconduct of Labor politicians, the retraction was ineffective in Liberal participants. To establish whether this finding was merely a trivial consequence of the one-sided materials used in Experiment 1, or whether effects of partisan attitudes on retraction processing are genuinely stronger in conservatives, we ran Experiment 2. Experiment 2 was an exact replication of the general scenario condition of Experiment 1, only that we used two parallel versions of the scenario involving misconduct by either Labor or Liberal politicians.
Experiment 2
Experiment 2 focused on the question of whether effects of partisan attitudes on correction processing occur on both sides of the political spectrum or predominantly in conservatives. The symmetry of worldview effects across the political dimension is a hotly debated topic. The notion of symmetry-namely, that worldview effects occur on the political left and the political right-is a central aspect of Kahan's (2010 Kahan's ( , 2013 ) "cultural cognition" thesis, a variant of motivated reasoning theory that explicitly takes into account the insight that humans operate in a socio-cultural context. Kahan argues that group values are a strong determinant of an individual's attitudes and beliefs, and that biased information processing serves primarily to defend one's socio-cultural worldview and "tribal" identity. In a community with culturally shared values and attitudes, expressing dissenting beliefs bears the risk of social exclusion. Thus, people are motivated to resist oppositional persuasion to protect their group and preserve their social standing, together with the psychological and material benefits that come with it. Importantly, this biased information processing is argued to occur in all people, irrespective of political partisanship or ideological worldview. Support for the symmetry argument comes from Kahan, Peters, Dawson, and Slovic (2017) , who asked participants to interpret data presented in contingency tables. The data allegedly reflected either the outcome of a clinical trial regarding a skin-care product, or the outcome of a study on the effects of gun control on crime. Kahan et al. found political polarization in the gun control condition, such that participants became more accurate in their interpretations of the data if the data aligned with their worldview (i.e., liberal Democrats were more accurate if the data suggested gun control had reduced crime, and conservative Republicans became more accurate if the data suggested gun control had increased crime).
Thus, polarization was found to be symmetrical along the political dimension.
Moreover, Nisbet, Cooper, and Garrett (2015) found that when presented with worldview-dissonant scientific information, participants responded with counter-arguing, reactance, and negative affect irrespective of their political persuasion (also see Washburn & Skitka, in press) . Similarly, Frimer, Skitka, and Motyl (2017) reported equivalent selective exposure tendencies in left-leaning and right-leaning participants, who as groups were equally inclined to "remain in their respective ideological bubbles" (p.1; also see Crawford, 2014; Crawford, Kay, & Duke, 2015) . In summary, it follows from this line of research that effects of partisan attitudes on retraction processing should occur on both sides of the political spectrum, depending on the nature of the retracted content.
An alternative position has highlighted individual differences in personality traits between left-leaning progressives and right-leaning conservatives, and has claimed that these differences underlie biases in information processing (Feather, 1979; Jost, 2017; Jost, Glaser, Kruglanski, & Sulloway, 2003; Mooney, 2012; Thórisdóttir & Jost, 2011) . There is ample evidence that conservatives exhibit greater levels of negativity bias and perceived threat (e.g., Carraro, Castelli, & Macchiella, 2011; Fessler, Pisor, & Holbrook, 2017; Hibbing, Smith, & Alford, 2014) as well as greater need for certainty and ambiguity intolerance (e.g., Fibert & Ressler, 1998; Jost et al., 2007) , and lower open-mindedness (e.g., Carney, Jost, Gosling, & Potter, 2008; Price, Ottati, Wilson, & Kim, 2015) . Jost and colleagues (Jost et al., 2003; Jost, 2017) argue that attitudes and beliefs are not, as suggested by the cultural cognition thesis, passively absorbed from one's sociocultural context, but that an individual tends to actively adopt attitudes that resonate with their personality. In other words, the traits associated with political conservatism may motivate the development and maintenance of key conservative values. For example, greater negativity bias and perceived threat may foster the affinity for system justification and strict policies (e.g., with respect to crime prevention and immigration regulation), while ambiguity intolerance and closed-mindedness may promote traditional values and preference for clear societal structures and hierarchies.
Likewise, conservative personality traits may foster a particular style of information processing. For example, negativity bias and perceived threat may foster defensive reasoning strategies in response to oppositional challenges, while ambiguity intolerance and closedmindedness may foster resistance to worldview-dissonant retractions. Indeed, motivated reasoning has been linked to closed-mindedness (W. Hart et al., 2009; Levitan & Visser, 2008) , and conservatives have been shown to be less likely to seek out information regarding non-preferred candidates during election campaigns (Iyengar, Hahn, Krosnick, & Walker, 2008) , and to be generally more averse to worldview-dissonant information (Barberá, Jost, Nagler, Tucker, & Bonneau, 2015; Nam, Jost, & Bavel, 2013; Vraga, 2015 Vraga, , 2016 . Moreover, Trevors, Muis, Pekrun, Sinatra, and Winne (2016) explicitly associated worldview backfire effects with the negative emotional fallout of a correction that threatens one's identity and self-concept. Thus, greater susceptibility to threat should be associated with stronger worldview effects on retraction processing. It follows from this literature that effects of partisan attitudes on retraction processing should occur predominantly on the political right because conservatives may be intrinsically motivated to dismiss attitude-dissonant retractions in accord with the unique personality traits found in this group.
To test whether the effects of partisan attitudes on retraction processing occur on both sides of the political spectrum, Experiment 2 replicated the general-scenario condition of Experiment 1, using two parallel versions with misconduct associated mainly with politicians on the left or the right. Experiment 2 focused on the general scenario based not only on the stronger partisan-attitude effect observed in Experiment 1, but also because general assertions will arguably carry greater importance than one-off events in most real-world contexts. We expected that there would be an effect of partisan attitudes on retraction processing only in Liberal supporters. In other words, we hypothesized a significant party preference by retraction condition interaction would emerge with a scenario that suggested misconduct in the Labor party but not with a scenario suggesting misconduct in the Liberal party.
Method
Experiment 2 employed a 2 × 2 × 2 between-subjects design with factors party preference (Labor, Liberal), misconduct party (Labor, Liberal), and retraction condition (noretraction, retraction).
Participants. Approximately 1,500 undergraduate students at the University of Western Australia were pre-screened with the party-preference scale. These students had not participated in Experiment 1. A total of N = 165 (n = 20-21 per cell) undergraduates were recruited from the upper and lower quartiles of the resulting distribution. The sample comprised 59 males and 106 females, with ages ranging from 15 to 69 years (M = 21.59 years; SD = 8.41). Participants were pseudo-randomly assigned to one of the four experimental conditions. All participants provided informed consent and received course credit.
Materials and Procedure. Materials and procedure were identical to the generalscenario condition of Experiment 1, with the exception that an additional parallel version of the scenario was created, which suggested that Liberal politicians were generally more likely to embezzle public funds.
Results
Party-preference scores. Mean party preference scores were M = 16.53 (SE = 0.23; range 13-20) for Labor supporters (n = 83) and M = 4.52 (SE = 0.23; range 0-8) for Liberal supporters (n = 82).
Coding of test questionnaire. Coding procedures were identical to Experiment 1.
Inter-rater reliability was high (r > .95 for inference, fact-recall, and retraction-awareness questions, respectively).
Fact recall. Mean fact-recall accuracy rates across conditions ranged from 4.12 to 5.29 (out of 10). A 2 (party preference: Labor, Liberal) × 2 (misconduct party: Labor, Liberal) × 2 (retraction condition: no-retraction, retraction) factorial ANOVA on fact-recall scores revealed no significant effects, Fs < 2.56, ps > .11.
Retraction awareness. Mean retraction-awareness scores ranged from 0.80 to 1.10 (out of 2) across conditions. Mirroring the fact-recall analysis, a 2 (party preference) × 2 (misconduct party) analysis revealed no significant effects, Fs < 1.49, ps > .22.
Reliance on critical (mis)information. Mean inference scores across conditions are presented in Figure 2 . A 2 (party preference: Labor, Liberal) × 2 (misconduct party: Labor, Liberal) × 2 (retraction condition: no-retraction, retraction) factorial ANOVA found significant main effects of misconduct party, F(1,157) = 9.23, MSE = 4.57, p = .003, ηp 2 = .06, and retraction condition, F(1,157) = 27.57, p < .001, ηp 2 = .15, as well as significant interactions between party preference and retraction condition, F(1,157) = 4.03, p = .05, ηp 2 = .03, and between party preference and misconduct party, F(1,157) = 18.54, p < .001, ηp 2 = .11. Moreover, there was a marginal three-way interaction, F(1,157) = 3.19, p = .08, ηp 2 = .02. 3
Planned interaction contrasts were used to directly test our hypothesis of a significant party preference by retraction condition interaction in the Labor misconduct but not the Liberal misconduct scenario. In the Labor misconduct scenario, the interaction was significant, F(1,157) = 7.24, p = .008. In the Liberal misconduct scenario, it was not, F < 1.
Planned contrasts testing the misconduct party by retraction condition interaction were nonsignificant in both groups, Fs < 1.81, ps > .18. There was no backfire effect in Liberal participants in the scenario involving misconduct in the Labor party, but the retraction in this condition was clearly ineffective, F < 1 (the three other retraction effects were all significant with Fs > 6.01, ps ≤ .15). 4
Discussion
The results from Experiment 2 were clear-cut. In line with Experiment 1 and much previous research, retractions were generally effective at reducing (but not eliminating) references to the critical information (Ecker et al., 2011; Thorson, 2016; Wilkes & Leatherbarrow, 1988) . In general, there were slightly more references to misconduct when it was suggested to take place mainly in the Labor party, but this was entirely due to the scores of Liberal participants. Partisan attitudes had a general impact on the number of references made to the critical information: Labor supporters tended to refer more often to the Liberal misconduct than Liberal supporters and vice versa. However, as can be seen in Figure 2 and corroborated by the interaction between party preference and misconduct party, while Labor supporters referred to misconduct to roughly the same extent whether it had occurred in the condition, and the interactions of party preference × retraction and party preference × misconduct party.
Labor or Liberal party, Liberal supporters referred much more often to misconduct when it was associated with the opposition party. In other words, the effect of attitude-congruence was much more pronounced in Liberal participants: numerically, the attitude-congruence effect-the difference between attitude-congruent and attitude-incongruent references across retraction conditions-was 0.42 in Labor participants and at 2.44 almost six times that number in Liberal participants (to see attitude-congruence effects in Figure 2 Regarding the influence of partisan attitudes on retraction processing more specifically, retractions tended to be more effective if attitude-dissonant information was retracted. This was true for both left-wing and right-wing participants. However, retractions were clearly effective in all conditions except the condition involving the retraction of information congruent with the partisan attitudes of Liberal participants, where the retraction was entirely ineffective.
General Discussion
In two experiments, we investigated the conditions under which partisan attitudes affect the processing of misinformation retractions. In general, across all conditions in both experiments, retractions tended to be more effective if they retracted attitude-dissonant misinformation. This is in line with theoretical accounts of motivated reasoning and the cultural cognition thesis (W. Hart et al., 2009; Kahan, 2010 Kahan, , 2013 Kruglanski & Webster, 1996; Kunda, 1990; Taber & Lodge, 2006) . Confirming a hypothesis specified by Ecker, Lewandowsky, Fenton, et al. (2014) , Experiment 1 found that partisan attitudes affected retraction processing predominantly if the misinformation was of a general nature, such that accepting the retraction would require a certain amount of attitudinal change. In this case (i.e., in the context of Experiment 1, in Liberal participants), an attitude-dissonant retraction was ineffective (the apparent backfire effect was significant only when excluding participants with poor memory for the materials) in line with Nyhan and Reifler (2010) . Experiment 2 replicated the pattern found in the general-scenario condition of Experiment 1 closely; while the backfire effect was now clearly absent, an attitude-dissonant retraction was still found to be entirely ineffective in Liberal participants. By contrast, retractions across both experiments were consistently effective in Labor participants. In sum, one can conclude that partisan attitudes generally affect the processing of misinformation retractions, but the partisan attitude effects seem somewhat stronger on the political right, where attitude-dissonant retractions were found consistently ineffective. This supports the view that conservative minds are particularly prone to worldview effects when processing contentious information (Jost et al., 2003; Jost, 2017; Nam et al., 2013; Prasad et al., 2009 ). This might best be explained by the notion that worldview effects are mediated by the negative emotional impact of self-concept threatening corrections, combined with the assumption that conservatives are (i) particularly susceptible to such threats (Trevors et al., 2016; Carraro et al., 2011; Fessler et al., 2017; Hibbing et al., 2014) , and (ii) generally less likely to engage with worldviewdissonant information based on their greater need for certainty, ambiguity intolerance, and closed-mindedness (Carney et al., 2008; Fibert & Ressler, 1998; Jost et al., 2007; Price et al., 2015) .
To the best of our knowledge, this is the first study to test for partisan-attitude effects on information processing using entirely parallel materials for participants supporting leftleaning and right-leaning parties. However, an obvious limitation of this study is that only one particular topic-misconduct in politicians-was used. Thus, it is possible that the observed variation in retraction effectiveness across partisan groups may relate to the specific topic used in this study. For example, an alternative explanation of the result pattern could be derived from Crawford's (2012) ideologically objectionable premise model. This model assumes that judgments can be biased by political attitudes across the spectrum, but that the judgment context determines whether biased judgment actually occurs. Specifically, if an individual categorically rejects the premise of a judgment, then attitudes do not lead to bias.
For example, if a person thinks that in general torture can be a legitimate interrogation tool, they may be biased in their assessment of who might be justifiably tortured (e.g., a foreign terror suspect vs. a domestic crime suspect). If, however, a person rejects torture outright, they will show no bias and will be equally concerned about torture of any person. In the present context, if Liberal supporters in general found embezzlement somewhat more acceptable than Labor supporters, this may explain the observed stronger bias. This notion is of course highly speculative, in particular as it seems improbable that Liberal supporters would find embezzlement any more acceptable than Labor supporters, despite the existing partisan differences in what is morally acceptable behavior (e.g., Gallup, 2016) . However, this speculation produces the testable hypothesis that in a scenario involving a behavior that right-leaning participants find categorically unacceptable but left-leaning participants find generally more acceptable, the opposite result pattern should emerge.
A second factor could be the general salience of the misinformation. There are some claims in the literature that misinformation that is more salient is more easily retracted (e.g., Ecker et al., 2017; Kendeou, Butterfuss, van Boekel, & O'Brien, 2017; Kendeou, Walsh, Smith, & O'Brien, 2014; Putnam, Wahlheim, & Jacoby, 2014; Stadtler, Scharrer, Brummernhenrich, & Bromme, 2013) . However, to explain the observed data, this account would have to assume that misconduct in Labor politicians was a particularly un-salient topic for Liberal participants, an assumption that seems fairly implausible. Nevertheless, before drawing stronger conclusions, future research should attempt to replicate the obtained data pattern with different materials, and perhaps also including more direct target measures (e.g., in the present paradigm, one could measure directly participants' evaluation of the politicians involved).
Third, it is known that motivated reasoning is particularly strong in cases where an attitude is central to a person's identity (Brannon, Tagler, & Eagly, 2007; W. Hart et al., 2009 ). Thus, to the extent that the Liberal participants in the present study may consider their support of their preferred party as a more central aspect of their identity than the Labor participants, they would be expected to show stronger resistance to retractions that run counter to their partisan attitudes. Even though our samples were well-matched in terms of party-preference scores, this is a plausible hypothesis that cannot be entirely ruled out by the present data; future research should thus aim to disentangle the potential effects of participants' political persuasion and their strength of identification with their preferred party. This is perhaps best done in a representative sample, as it is unclear to what extent young adults, such as the undergraduates tested in this study, have formed strong political loyalties.
We also acknowledge that other potential mediators of the effect might exist.
Regarding the question of whether or not the worldview backfire effect observed in some studies but not others is a reliable phenomenon, the present research cannot provide a conclusive answer. A numerical backfire effect was obtained in Experiment 1, although it was statistically significant only when excluding participants with poor memory for the materials, and no evidence for backfire was found in Experiment 2. It thus seems that the worldview backfire effect is a "real" phenomenon that can sometimes occur, but that is not reliably evoked (see T. Wood & Porter, in press). The present research, together with previous reports of the effect (see Cook & Lewandowsky, 2016; Nyhan & Reifler, 2010; Nyhan et al., 2013) , suggests that the effect is more likely to occur in conservative people, but future research should aim to further constrain the conditions under which the effect is most likely to arise. Another important question for future studies will be to tease apart how much of the effect, when it occurs, represents true ironic belief change, and how much might reflect overcompensatory reactance. As discussed by Ecker, Lewandowsky, Fenton, et al. (2014) , an effect that resembles a worldview backfire effect may occur if a person (1) changes their belief in line with the corrective evidence, but (2) does not want to express this changed belief, for example out of fear of social exclusion, and then (3) over-corrects for the belief change (see Batson, 1975; Gal & Rucker, 2010) .
A similar interpretation of potential backfire effects stems from work on agent-based modeling of social norm impacts (Brown, Lewandowsky, & Huang, 2018; Epstein, 2001; Marsella, Pynadath, & Read, 2004; Smaldino & Epstein, 2015) . Specifically, one might assume that expressed beliefs (e.g., beliefs expressed in an experiment) are always a compromise between a person's true belief and the perceived relevant social norm. This compromise is sought to concurrently meet the competing needs for authenticity (A. Wood, Linley, Maltby, Baliousis, & Joseph, 2008) and social inclusion (Hornsey & Jetten, 2004) . If corrective evidence becomes available that is perceived to strongly shift the estimated social norm belief, then a compromise between a person's true belief and the norm belief may no longer be possible. If a person then decides post-correction to express their true belief-in order to satisfy their need for authenticity while foregoing their need for social inclusion-the correction's effect may resemble a worldview backfire effect even if no ironic belief change has actually occurred.
Conclusion
To conclude, the present findings demonstrate that partisan attitudes can affect the processing of retractions, at least in the type of paradigm used in the present study. This extends the study of motivated reasoning to the continued influence effect of misinformation (see also Ecker, Swire, & Lewandowsky, 2014) . The fact that retractions were consistently found to be particularly ineffective in Liberal supporters corroborates the notion that conservative traits such as perceived threat, ambiguity intolerance, and closed-mindedness may foster resistance to attitude-dissonant retractions (Barberá et al., 2015; Jost et al., 2003; Jost, 2017; Lewandowsky et al., 2005; Nam et al., 2013; Nyhan & Reifler, 2010; Prasad et al., 2009; Vraga, 2015 Vraga, , 2016 . 
